Titanium implant functionalized with antimiR-138 delivered cell sheet for enhanced peri-implant bone formation and vascularization.
Patients with compromised bone conditions still suffer the problem of deficient osseointegration during dental implant treatment. Developing mesenchymal stem cell (MSC) sheet functionalized titanium implant with proper inductive cue to promote osteogenesis and angiogenesis coupling shall be a good solution. In the present study, the antimiR-138 delivered MSC sheet is used to functionalize the Ti implant. The cell sheet can well integrate with the Ti implant to form the MSC sheet-implant complex (MSIC). The antimiR-138 delivered MSIC shows greatly improved osteogenesis and angiogenesis coupling both in vitro and in vivo. In vitro, the antimiR-138 delivered MSIC significantly promotes the expression of endogenous osteogenesis and angiogenesis related genes and proteins, alkaline phosphatase activity, extracellular matrix mineralization and collagen secretion compared to the antimiR-control and the nothing delivered control. The in vivo ectopic implantation assay uncovers the robust vascularized bone formation of the antimiR-138 delivered MSIC. The antimiR-138 delivered MSIC with promoted osteogenesis and angiogenesis coupling is anticipated to lead to rigid osseointegration in the compromised bone conditions.